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APULLCATIG(S OF ALRPORHE PASSIVE INFRARED BAPE IBG 
DEVICES TO MILETARY OCEANOGRAPHY 


by 


Foul He Momer 
U. 8. Herel Alc Development Centet, Johmsyillé, Pa, 


(O} IRTROOUCTION 


‘) Every object tadiates electromagnetic. enetgy ot & Tate which is 
proportional to the fourth power of ite abagluce temperature and woien 
im proportional to the rodiams efficiency (emlesdvicy) of the radiating 
ooject. For abject! at raom temperature, approximately 37% of this 
anergy in radiated in the @ to Ih mferon portion af the infrared 4pec- 
Crum. Im gemeral, objects Ln a given scene will exhibie differences in 
tempeTature and ealeetvity. Accordingly, tt fe possible for 4 imaging 
device operating in this portien oE the spectrum to tecord pictures of 
objects by virtue of their infrared tocandemscence even in absolute 
darkness. 


Cr) The Hawal Air Development Center has beat eonducting Overewater 
flight trimla of passive infrared mapping deviced de Part of an ASW 
program to study che pomaibillty of datecting aubsarioos by decacking 
effecca they nay produce on Ehe augface af the water. In conductiog 
theme investigations mora that ace hundred thousand squats wiles of 
ocean autface have been mapped. While imfrared picturts of ships, sub- 
mifined, amd thelr vakes were belog obtained, infrared pictures of many 
imtetedting ocaamagraphic phenomna were recorded, Tha purpose of this 
paper ie te present a broad range of theme results that demomacrete ape 
plications of atcrhorne passive Loftared =pping devices to military 
ocaegograpby, Thieme paper WEL] comsiet of « description of a typical 
Lofrarcd equipmect vaed im conducting these studies, & brief reese of 
réeaules obtained against submarioes and ships, and a description af 
reqwuite that suggest ita application to air-dtopped mine detection, to 
nighttime ait-sen rescue vork, Co undervater aound prapagetion predic- 
clon, for general aighttime survelllance and fey use as an ocemndgeraphic 
cool, 


to) DESCRIPPIGN OF ERY CEHEST 


fli) The tndrared equipments uaed co obtain the teaulta fo be deagrtbed 
were bulle by BEE-Singet, Incorporated and are designated the AN AAD—i 


MADC-87161-50 


(U0) and AR/AAR-10. Becauge of their great similarity the design of only 
one Will be described, 


(O} Figure | illustrates the optical syatea of the AN/AAD-? infrared 
sappicg eat vhich waa designed originally for wee in U. 5S. Arey Signal 
Corps drone alteraft and eodified by the Havel Air Developaent Cecter 
for high sensitivity cver-water use. [Tt operates io the following 
manner, A small portion of the infrared radiation emitted of reflected 
by che objects under survelllance is intercepted by the plane 45°-r zie 
etamlog airror, which te mounted on « fotating shaft whose axte ie par- 
aliel to the Plight path of the aircraft. As thie mirror rotates at & 
tate of 100 revolutions par second, radiant energy from each object point 
along a line perpeadicular to the flight path La eampled sequectially 
and focused by means of o parabolic mirror onto a cooled {nfrared detec- 
tor, The #lactrical signal gederated in the detector ie amplified and 
paaaed on to 2 glow tube which exits light whose intensity fa propor- 
Elosal to the electrical signal lepressed upon Le. Light froma the glow 
tube ie focused to a mall spot by seana of a mleroscupe ob jective, 
whieh ia also seuinted on Che rotating shaft. The {otenaity-codulated 
epot of Light scans acroae a plece of slowly advancing photographic 
fils io syochroniem with the scanning mirror, As the aircraft advances, 
a 120° Fleld of view of the terratn below is swept cut by the scanser 
and recorded on photographic file in the Form of a contiawous strip cap, 


(0) For the resulta to be deaeribed, a lLiquid=helilum-cooled copper 
doped germaniug detector was ured most comeonly in che AN/AAD~-2. Thie 
detector yielded an instantaneous angalar Field of view of about |* and a 


nolse-equivalent temperature difference of abowt 10 “C*. 


(U) Figuie 2? shows the AK/AAD-2 inatalled in the closed=off bomb Say 
of a P=2 type aircraft. Figure J illustrates the observer's station in 
the seme aircraft. The item of principal interest here ie an Ansco ED-14 
camera processor-vlewer in which video Loformation from the scanner ta 
pricted on photographic file by ceane of an iotensity-modulated cathode 
ray tube, processed conEiauousaly by a tvossclution “arrested development” 
technique, and presented to the observer op a back-lighted viewer with a 
typical totel delay tine of about 15 secoode. 


(0) DETECTION AND TRACKING OF SUBMARINES 

wai The sodified AN/AAD-2 Koo demometrated a conulatent ability te 
record wakes {rom eubmari vee operating at keel depths ag great as 55 feet 
in e¢ag vs high as acate 4. 

in Tn general, the p#raietence of theae wakes appeara to be prisaeily 
afunetion of woo atace, Lh calm sea, wokee a6 long op 22 ules and ap 
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(U) AGURE 1 OPTICAL SYSTEM OF AN/AAD=2 INFRARED MAPPING SET 
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ik 
ald aa 2 houes have been recorded; in state 4 pede they have Geen ob- 


gerved to diseipate within 10 minutes. 


Figure + shows a submarine's hot snorkel and wake as recorded at 
night by the AN/AAD-2. In this, as in subsequent pictures, effectively 
warm Eargete are represented a@ light and effectively cold onen 48 
dark. The length of the srea shown corresponds te 1.0 tinukical millet 
the verticnl dimension of the picture corresponds to about LO? of scan 
perpendicular to the direction ef aireraft travel. The altituce Was 
1300 feet, 


Pi Figure 5 shows the wake deft by a eubmarine which had been stor 
xeling bur which had secured ita snorkel and dived to @ greater depth. 
The abrupt termination of the wake indicates the point of aubmet,erce. 
Beyond this point can be #ten. an effectively cold elliptical patch which 
was produced on the surface of the water by « deliberate discharge of 
oil from the advancing submerged submarine. Thies pieture wow recorded 
§4 minutes after the submarine had dived, Tt indicates the wake pereie- 
rences to be expected under calm sea conditions. The length of chia 
pleture corresponds te 2,8 nautical miles. 


iil 

ga The character of the wakes depends greutly upon the local oceanc- 
graphic conditions and che mode of operation of tha gubmarine. Figure 
& shows aon area warked by a striking matural background pattera through 
which a submerged pubmarioe has peased. In the right half of the pic- 
ture # series of cold upveiiings io seen in the region where the sub- 
marine was in the process of surfactng. 

| 

a Figure 7 shawe two distinctly textured contiguous watér masnen 
through which a suboarine has passed on rhe surface, In the lefe half 
ef the pleture, Lt oppeare the submarine has homogenized the natural 
aurface texture in ite wake, whereas in the right half, o woke ¢coneiet- 
fog of a dork line bordered by light lings has been produced. 


a Lf the submarine is leaking afr, the rising bubbles may bring 
materiale suspended tx the body of che water to the surface and form a 
soooth slick, Figure 4 shows 4 1.O-ntle long area through which a 100- 
foot deep submarine wae pageing at # apeecd of 4 knots while releasing 
aiy at an estimated rate of 80 cubic feet per miovte. An effectively 
warm wake about 66 feet in width ia seen. 


wa Lt has been found in other experduenta that operation of the gub- 
mirine in a positively buoyant, out-of-trim condirion can often impart 
te the water suéfieient upward momentum fo overcome a noderstely stable 
deratifiestion of the water and produce effecta on the surface. Figure 
9 phows a line of cold vpwellinges produced by a 6-knot, 1id-foot deep 
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(C) FIGURE 4 
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HOT SUBMARINE SNORKEL AND WAKE RECORDED BY AN/AAD-2. DATE: 15 MARCH 1962; TIME: 1939 R; 


COORDINATES: 24°00'N, 83°45'W; AIRCRAFT ALTITUDE: 


NAUTICAL MILE. 


1300 FEET; LENGTH OF AREA SHOWN: 1.0 
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(Cc) FIGURE 5 
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WAKE LEFT BY SNORKELLING SUBMARINE RECORDED BY ARPKAESD 84 MINUTES AFTER SNORKEL 
HAD BEEN SECURED. SPREADING PATCH OF OJL APPEARS ON THE RIGHT. THE WHITE AND BLACK 
"SHADOWS" BENEATH THE OIL PATCH ARE THE RESULT OF OVERLOADING OF THE SYSTEM'S 
AMPLIFIER. DATE: 9 AUGUST 1962; TIME: 0035 Q; COORDINATES: 40°29'N, 71°40'W; AIRCRAFT 
ALTITUDE: 2500 FEET; LENGTH OF AREA SHOWN: 2.8 NAUTICAL MILES. 
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FIGURE 7. WAKE OF A SURFACED SUBMARINE AND THERMALLY TEXTURED DISTINCT WATER MASSES RECORDED BY 
AN/AAD=2. DATE: 12 MARCH 1962; TIME: 2119 R; COORDINATES; 24°15'N, 82°05'W; AIRCRAFT 
ALTITUDE: 2000 FEET; LENGTH OF AREA SHOWN: 2.0 NAUTICAL MILES. 
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(ARGURE 8 AN/AAD-2 RECORDING OF THE WAKE GENERATED BY A 4-KNOT, 100-FOOT KEEL DEPTH SUBMARINE 
RELEASING AIR AT 80 CUBIC FEET PER MINUTE. DATE: 15 MARCH 1962; TIME: 2033 R; COORDINATES: 

-24°04N, 83°47°W; SEA STATE: O-1; AIRCRAFT ALTITUDE: 1300 FEET; LENGTH OF AREA SHOWN: 1.0 


NAUTICAL MILE. — 


(C) FIGURE 9 AN/AAD- -2 RECORDING OF THE WAKE OFA 6-KNOT, 130- FOOT KEEL DEPTH SUBMARINE OPERATING 


7° BOW DOWN AND 20,000 POUNDS LIGHT. DATE: 28 MARCH 1962; TIME; 2326 R; COORDINATES: 


40°20'N, 71°51'W; SEA STATE: 1; AIRCRAFT ALTITUDE: 1600 FEET; LENGTH OF AREA SHOWN: 1.5 
NAUTICAL MILES. 
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itt 
submarine opecsting 20,000 pounds light. The submarine maintained 
constant depth by operating in a 7° bow-down attitude, 


i 
(#) Tf the submarine 10 operating at shallow depth at high speed, 
detectable Kelvin vake patterns are produced aa ahown in Figure 10. 


aw In general, wakes generated by submarines that are effectively 
breaking the surface are recorded on about 99% of the opportunities, 
& gumber of activities in the United States, Cansdsa, and the United 
Kingdon aré étudying effects produced by submarines with intentions of 
predicting wader what oceanographic comlitions they are produced and of 
improving methods by which they may be detected. 


{U) SURVETLLANCE ANT CLASSIFICATION OF MARITIWE TARGETS 


i= | 

(! Another application of infrared mapping devices that appears to 
heave military significance is the pasaive nighttime survaillance and 
classification of potentially bosatile veasela, Even when relatively 
low epatial resoluticn ia used, the pictures recorded provide tnfor- 
metion on the dimensions of the tatget and the number and location of 
ite stecks, Tm addition, the woke from auch a Veasel, which may ex- 
tend gainy miles astern, provides information on the course of che 
vessel even theugh Lt may suddenly change ite heading when the surveil- 
lance aireraft approaches, Figure 11, which wag recorded from an alti- 
tude of 1600 feet, shows deck structure of a surfaced aubmarina. Typi- 
cally, « portion of the after section of the hull, where the engines 
are located, appears relatively warm. Figure 12 is 6 higher resolution, 
lower sensitivity picture of a destroyer recorded from an altitude of 
200 feet, 


{U) ATK-DROPPED MIWE DETECTION 


wm Limited testa te determine the feasibility of detecting, by means 

ef aicberne infrared devices, surface acars produced by rhe splashes 
of sir-dropped aloos have been conducted in cooperation with the U. 4. 
Mevy Mise Defense Laboratory, igure 13 shows scars produced by drop- 
ping three simuleted mines from low altitude helicoptere foto the Gulf 
of Mexico near Panama City, Florida. The mines were dropped near an 
ehsgrvation atage and appear tear the center of the pieture as three 
circles of approximately 5%foot dlameter. This picture aleo shows a 
portion of the interesting tidal phenomenon of a thin fan-shaped sheet 
of relatively warmer, relatively leas saline water from St. Andrew Bay 
flowing over the more dense water of the Gulf. 
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Fm 4) FIGURE 10 AN/AAR-30 RECORDING OF WAKE GENERATED BY A SURFACED SUBMARINE. "CORE WAKE APPEARS 
WITH RELATIVELY UNIFORM INTENSITY FROM BOTTOM TO FOP OF PICTURE BUT TRANSVERSE AND 
DIVERGING KELVIN WAKE PATTERNS APPEAR ONLY AT POSITIONS CORRESPONDING TO LARGE 
VIEWING ANGLES RELATIVE TO THE VERTICAL. DATE: 26 APRIL 1963; TIME: 1893 R; COORDINATES: 
40°30"N, 71°40'W (APPROX); SEA STATE: 1; AIRCRAFT ALTITUDE; 1900 FEET; SUBMARINE SPEED: 15 
KNOTS (ESTIMATED); LENGTH OF AREA SHOWN: 2.3 NAUTICAL MILES. 
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(C) FIGURE 11. SURFACED SUBMARINE AND ITS WAKE. NOTE DECK STRUCTURE FO 
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AFT. DATE: 15 MARCH 1962; TIME: 2127 R; COORDINATES: 24°10'N, 83°55*W; AIRCRAFT ALTITUDE: 


1600 FEET; LENGTH OF AREA SHOWN: 1.0 NAUTICAL MILE. 
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(D)AGURE 13 INFRARED. ae re ula ~9 CHOPPING THEEE SIMULATED MINES NEAR AN. 
GRSERVATION STAC STAGE IN THE GULF OF MEXICO. THE WHITE LINE DEFI F EDGE OF A 
OF WATER FLOWING OVER THE GULF FROM ST, ANDREW BAY. DATE: 5 MARCH 


| 14 lg 2904 $1; COORDINATES: 30°07'N, 85°47"W; AIRCRAFT ALTITUDE: Fain LENGTH 
OF AREA SHOWN: 1.5. NAUTICAL MILES. 
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LU) NIGHTTIME AIR-SEA RESCUE 


(0) Infrared mapping devices could be applied to the problen of locating 
survivers of disasters at wea at might, The eice of the disaster could 
be localized, im general, by searching for readily detectable oil Filme. 
In addition, survivorm' life jacketa could be provided with a simple 
nighttive equivalent of a dye marker, such ag a small contalger of ondt- 
nury corn oil, Figure 14 shows a readily detectable slick trreduced by 
drepping « paper cop contaiaing shout 50 cuble cantimetere of coro ofl 
trou an efrerafe onte the atean. The length of the Y-shaped lick 
ghown wan shout ooe-half oi le, 


(tf) CORRELATION WITH UNDERWATER SOURD PROPAGATION CHARACTERISTiCS 


(U) Alchowgh post of the radiation detected by an tofrared napping 
device operated over water originates fron depths of lesa thao one Eeath 
of a millimeter, i¢ ia apparent thet the resulting pictures often re= 
weal surface expressions of bulk water phenomens. Figure 15 ig a uight= 
time thermal pleture which reveale « cather mvesome view of on ooeanic 
front, To such o regien one might expect peculiar mooar conditions ta 
prevail ta which the seund propagation characterietica would be ¢ atrong 
function of the position of the Eranaducer and the direction of scund 
aro jection, 


yn Figure 16 shows a field of convection celle Tesuiting from che 
formation and breakdown of a denge eurface layer over 4 lene dense body 
ef water. When viewed from above, the celle sppear as closed irregular 
polygons having warm centers and ceol edges. Ome ¢an infer the ofze of 
the eella te be of the order of 100 co HM feet by comparing them with 
the 300-foot long surfaced avbmarine which has homogerized the celle in 
ita wake. 


(U) In ateuationa euch as these lat two, it would appeat likely that 
che undarvater sound propagation characteristice would be pore dependent 
upoo herivental temperature profiler than upon the vertical, Correlation 
of these -hanomena is suggested as m ated for cetailed etudy. 


(U} CURRENTS AND EPDIES 


(U) Succemszul aaphibious landings af troops on enewy—held islands 
and the safe mncry of ships into porte of hogtile nations requite detailed 
knowledge cf local currents. Infrared mapping devices can provide in- 
formation that may be of value in such situations. Figure 1? reveals 
currents in the vielnity of Hees Grande Key. Figure 18 te a portion ol 
a Coast and Geodetic Survey chart of Loggerhead Key and Reef. Figure 19 
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} (U) FIGURE 14 
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SLICK PRODUCED BY DROPPING APPROXIMATELY 50 MILLILITER OF CORN OIL FROM A LOW-FLYING 
AIRCRAFT ONTO THE OCEAN. THE WHITE DOT ON THIS INFRARED PICTURE REPRESENTS A FLOATING 
SMOKE LIGHT WHICH WAS USED AS A REFERENCE. DATE: 7 FEBRUARY 1963; TIME: 2029 R; TIME OIL 


WAS DROPPED: 2015 8; AIRCRAFT ALTITUDE: 1500 FEET; SEA STATE: 0-1; LENGTH OF AREA SHOWN: 
1.3 NAUTICAL MILES. 
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(U) FIGURE 15 INFRARED PICTURE OF AN OCEANIC FRONT RECORDED BY THE AN/AAR-30. DATE: 26 APRIL 1963; 
TIME: 2152 R; COORDINATES: 41°23'N, 64°28'W; AIRCRAFT ALTITUDE: 6800 FEET; LENGTH OF AREA 
SHOWN: 7.8 NAUTICAL MILES. 
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*, Ap ra | 
16 INFRARED PICTURE OF A SURFACED SUBMARINE PASSING THROUGH A REGION MARKED BY 
C 


ONVECTION CELLS. DATE: 4 DECEMBER 1962; TIME: 2300 R (APPROX); LOCATION: VICINITY 
OF KEY WEST, FLORIDA. 
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Se a 


Pe © FIGURE 17 INFRARED PICTURE OF BOCA GRANDE KEY AND SURROUNDING. WATERS RECORDED BY AN/ AAD-2. 


DATE: 15 MARCH 1962; TIME: 2222 R; COORDINATES: 24°32" N; gp REO AIRCRAFT ALTITUDE: ‘1900. 
‘FEET; NSM OF AREA SHOWN: Q. 9 NAUTICAL MLE Po 


owe Peers 
le 


bed aor 
: sO eau 
=P. ee = 


a we % "hf 


» ate 
oa qsbecesderrrly Mart, 


reson gh a ., ein Fai * i. 


(U) FIGURE 18 PORTION OF COAST AND GEODETIC SURVEY CHART NO. 585 SHOWING LOGGERHEAD KEY AND 
LOGGERHEAD ROOF. DEPTHS ARE GIVEN IN FEET. 
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(U) AGURE 19 iNFRARED PICTURE OF LOGGERHEAD KEY AND SURROUNDING WATERS RECORDED BY AN/AAD-~2, 
DATE: 15 MARCH 1962; TIME: 1833 R; COORDINATES: 24°38'N, 82°56'W; AIRCRAFT ALTITUDE: 
4500 FEET; LENGTH OF AREA SHOWN: 4.2 NAUTICAL MILES. 
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are L 


(UW) te an infrared picture of the sage area which shows the flow of water 
over the rent, Figure 20 reveals the flow of cool, relatively fresh 
water from Barnegat Inlet over the wermer but more dense water of che 
Atlactic (cean. Figure 21 showa an eddy in St. Andrew Hay where waters 
of the eaat aml weat branches of Ehe Bay converge before flowing Lato 

the Guif of Mexieo. Figure 22 shows an eddy of approximately 4-afle 
diumeter beyond the mouth of the chanpel beteoen Browne Bank and Georges 
Bonk and between the countercurrenta of the Gulf Stream aml che Labrader 
Current. 


(8) COWCLUSTORS 


Airborne, pasalve infrared mapping devices provide 4 conaietent 
capability of tracking, detecting, and classifying ships and shallow 
depth submarines, Poor trim, leakage of air and of], and discharges fren 
the subparine render it nore vulnerable to detection. 


{U) Infrared capping deviees appear ta have value for general 
nighttine over=-water gurveillance and in particular for locating 
euEvVivote of disasters at men. 


(U0) Further studies shovld ba conducted fo evaluate the applicacion 
of infrared mapping devices ta the detection af air-dropped mines and to 
the prediction of uncervater sound propagation characterietice. 


(U0) Aleborne passive infrared mapping devices ara well aoited for use 


as instruments for studying currenta gover vat areas of Ehe oceans in 
relatively shore periods of cine. 


Jef 


NADC-87161-50 
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; AIRCRAFT ALTITUDE: 


39°45°N, 74°06"W 


+ 
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4.0 NAUTICAL MILES, 


COOL WATER FROM BARNEGAT INLET INTO THE ATLANTIC OCEAN. 
TIME: 1850 R; COORDINATES 


3600 FEET; LENGTH OF AREA SHOWN 


INFRARED PICTURE OF FLOW OF 
DATE: 30. JANUARY 1964; 


(U) FIGURE 20 


| 


(U) FIGURE 21 
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INFRARED PICTURE OF AN EDDY IN ST. ANDREW BAY. PANAMA CITY, FLORIDA APPEARS ON THE 
LEFT. DATE: 5 MARCH 1964; TIME: 2234S; COORDINATES; 30°0?'N, 85°41'W; AIRCRAFT ALTITUDE: 
2600 FEET; LENGTH OF AREA SHOWN: 3,3 NAUTICAL MILES. 


(U) FIGURE 


22 INFRARED PICTURE OF AN EDDY {N THE ATLANTIC OCEAN. THE WHITE DOTS ARE INSTRUMENTAL 
ARTIFACTS WHICH SHOULD BE DISREGARDED. DATE: 26 APRIL 1963; TIME: 2225 R; COORDINATES: 
41°48'N, 64°40'W; AIRCRAFT ALTITUDE: 6800 FEET; LENGTH OF AREA SHOWN: 11 NAUTICAL MILES. 
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26 Aug 2016 


MEMORANDUM FOR THE RECORD 


FROM: 


TO: 
Suby: 


Ref: 


1. 


Division Director EO & Special Mission Sensors, Avionics, Sensors and E* 
Warfare Dept (AIR 4.5.6 


Office of Counsel, Naval Air Warfare Center, Aircraft Division (WAWC AD) 


SECURITY RECOMMENDAION FOR FOLA REQUEST, DON FOIA CASE 
FILE NUMBER 2015-008952 


{a) SECNAVINST 3720.42F, DON POLA Program, 0 Jan 99 


(b) Executive Order 13526 


Recommendation. AIR 4.5.6 reviewed cach document and has the following 
recommendations listed by cach separate document covered under the subject: 


Decurnent (2) of Subj. WAVAIRDEVCEN Report No NWADC-AW-NS916, 5 Jum 1959, 
“Submarine Wake Detection Program” (|AD-C955796), Information found to be 
unclassified and releasable in its entirety. 


Decumert (3) of Subj. NAVAIRDEVCEN Report Ne NADC-AW-NS5917, 8 Oct 1959, 
“Infrared Wake Detection” (AD-C955804), Information found to be unclassified and 
releasable in its entirety. 


Document (4) of Subj. WAVAIRDEVCEN Report No. MADC-AW-L5932, 23 Feb 1960, 
“Submarine Wake Detection” (AD-C955797). Portions of the report found to be 
classified under Section 3.3(4) under reference (b). Remaining partians of the document 
found te be unclassified and releasable. 


Document (5) of Subj. WAVAIRDEVCEN Report No. NADC-AW-L6005, 30 Mar 1962, 
"Submarine Wake Detection, Flight Trials of the Reconofax Camera” (AD-C955798). 
Information found to be unclassified and releasable in its entirety. 


Dacument (6) of Subj. NAVAIRDEVCEN Report No, NADC-AW-N6207, 3 May 1962, 
“Alrbormne Infrared Oceanographic Mapping" (AD-C955799). Information found to be 
unclassified and releasable in its entirety. 


Document (7) of Sub], WAVAIRDEVCEN Report No. NADC-AW-N6208, 8 Jun 1962, 
“NAVAIRDEVCEN Airborne Infrared Developments” (AD-0955801). Information found to 
be unclassified and releasable in its entirety. 


S 


Dacument (11) of Subj. NAVAIRDEVCEN Report No. MADC-AW/-NBa04, 20 Jun 1963, “Use 
of an Airborne Passive Infrared Mapping Set for Submarine Wake Studies” (AD- 
3383561). Portions of the report are found to be exempted under reference (b) Section 
3.3(6). Remaining portions of the document found to be unclassified and releasable, 


Document (12) of Subj. MAVAIRDEVCEN Report No. NADC-AW-6303, 31 Jul 1963, 
Submarine Wake Detection, Flight Trials of the AN,/AAD-2 Infrared Mapping Set ina 
Cessna 310-68 Aircraft” (AD-340804). Information found to be unclassified and releasable 


Dacument (1.4) of Subj. MAVAIRDEVCEN Report No. NADC-87161-50, 28 Oct 1987, 
“Applications of Airborne Passive Infrared Mapping Devices to Military Oceanography” 
(Reprinted from Proceedings of the First U.S, Navy Symposium on Military 
Oceanography, Valume il, 17-19 June 1964) (AD-0042316). Information found ta be 
unclassified and releasable in its entirety. 


Dacument (15) of Subj. NMAVAIRDEVCEN Report No. MADC-AW-6421, 27 Aug-1964, 
"Infrared Radiation from Ships” |A0-353610L). Portions of the report found to be 
exempt under reference (b) Section 3.3(6). Remaining portions of the document found 
to be unclassified and releasable. 


2, Basis of Recommendation. All information was reviewed with current class guides and 
what is coisidered open source information, Appropriate recommendations made above 
with respect io findings. Documents found with portions releasable were sanitized based 
Qn class guides and reference (b). Such disclosure of Deparoment of tha Navy classified 
information would give potential adversaries insight that would present a significant 
threat to national security. 


3, Exemptions Utilized. Two separate exemptions were utilized in the determination of what 
information should be sanitived or exempted from release via Freedom of Information 
Act (FOVA) request process, All current Classified Military Information (CMD) has been 
sanitized out of the document under FOLA Exemption 3, Executive Order 13526 Sections 
3,3(4) and 3.3/6). Thia Baecutive Order Section covers CMI that was originally classified 
over 25 years ago from date of this memorandum, Subject matter experts within ATR. 
4.5.6 were utilized in making the exemption determinations. 


4, Point of Contact, The point of contact for this security review and recommendation is Mr, 
Paul W. Reimel, AIF 4,5,6 Division Director, paul! teumel@nayy.mil, 301-342-0100, 


S40 hbo 


Xx Paul W. Reimel 


Baul Wi, Reeve! 


Farner yey ATPL ALE i Tr 


Cisthibuttiore 
NWAWCAD 7,4 
NAWCAD 4.5.6 


